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(54) 1,2,3,6-TETRASUBSTITUTED INDOLES 

(17) We, ROUSSEL-UCLAF, a French Body Corporate of 35 Boulevard des 
Invalides, Paris 7e, France, do hereby declare the invention for which we pray tfiat 
a patent may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement: — 

The present invention, which is an improvement in or modification of the inven- 5 
tion the subject of our patent No. 1,260,868 relates to 1,2,3,6-tetrasubstituted indoles 
having anti-inflammatory and analgesic activities. 

Patent No. 1,260,868 describes and claims inter alia a class of indoles 
of general formula 




10 



(AHCOOH 



[wherein (A) represents a straight or branched chain alkylene group; R prepresents a 
cyclohexyl group or an aromatic group; R' represents a (d— C 4 ) alkoxy group] the 
alkyl (Ci — C 4 ) esters thereof and the non-toxic base salts. Our said Patent further 
claims l-carboxy-methy]-2-methyl-3-p-methoxy-benzoyl-6-chloro-indole and its 
15 methyl ester; l-carboxymethyl-2-methyl-3-p-chloro-benzoyl-6-chloro-indole and its 15 
methyl ester; and dl-l-(«-carboxyethyl)-2-methyl-3-p-chlorobenzoyl-6-chloro-indole 
and its ethyl ester. 

The above-mentioned compounds generally have valuable anti-inflammatory 
and/or analgesic action. 

20 In further pursuance of our researches we have found that two new compounds 20 

structuraDy related to the compounds of our said Patent have particularly valu- 
able pharmacological properties. 

Thus, l-carboxymethyl-2-methyl-3-(p-chlorobenzoyl)-6-ethylindole and its esters 
and salts, and lHl-carboxy-ethyl)-2-methyl-3-(p-fluorobenzoyl)-6-chloroindole have 
25 both been found to have especially good anti-inflammatory and analgesic activity. 25 
Moreover, both of the last-mentioned compounds have a considerably lower ulcero- 
genic action than various compounds of related structure such as indomethacine. 
According to the present invention we provide compounds of formulae 
[Price 25p\ 
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and physiologically acceptable base salts and esters thereof. Such esters include for 

optical isomers, or racemic mixtures of such isomers, such isomers and mixtures tnereot 
bane included within die scope of the present invention. . ,„ 

g Tte impound of formula III is useful for the treatment of muscd^ axuod^ 
and nervous Sgias, dental pains, shingles, and migrame and m J^g™ 
treatment of fererish and infectious conditions. The compound ^^^"A^ 
m the treatment of ankylosing spondylarthritis, acute arncute 
slipped disc syndromes, lumbago, and shingles. The compound offormdall may also 
t,e used in the complementary treatment of feverish or infectious condmons. 

According to a further feature of the present invention we P™* e J**™^Z 
compositions comprising, as active ingredient, at least one compound afcordmg to the 
oresent invention, together with at least one pharmaceutical carrier or . 
P The lompositiofs of the invention may be presented m a form ■g^jteo^ 
transcutaneous, or rectal administration or in a form suitable for topical admmistra 

^^^^^7^ administration may be solid or liquid 
and mutate Ad granules, tablets, coated tablets, ^^SaS^Sta 
or drops, such compositions comprising carriers or excipients conventionally used in 

* e ^r P ^Sal?dministration the compositions according to the J?v«tion may 
take the form of injectable solutions or suspensions, the carrier being a sterile, 
pSnttrdly acceptable liquid such as sterile water, or a P™™?*? ?™P* bl * 
Ks oil, contained inmpoules. Compositions for rectal ^nis^oon may j ake 
me form of suppositories, the carrier comprising a suppository base. ^P 0S1 ™™J° r 
SpicaUpphcS may take the form of, for example, ointments, creams ^or powder. 

P Advantageously, die compositions may be formulated as dosage mm, jach ^umt 
beine adapted to supply a fixed dose of active ingredient. Tables, coated ^ tablets, 
^1^ SoStories Ld ampoules are examples of suitable > do sage unit forms. 
Each dosage unit preferably contains 25 to 250 mg of active mgredient. 

ThTp^ferred daily dose for the adult of the compound of formula II or its esters 
or sate is P g»eSuy 100 mg to 1 g depending upon die «ute f ^t«g^ 
also upon &e nature of the therapeutic treatment and P^^5£L3£& 
the preferred daily dose for the adult of the compound of formula in is generally a 

mg A^rding to a still further feature of the present invention, we provide a process 
for thTpreparation of the compound of formula II fas defined ^ andC^a^l 
esters thereof which comprises converting Z-methyl-S-Cf-chlorobcnzoy^e-ethylmdole, 
of formula 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl halo- 
acetate of formula 

Hal— CHr-COOAlk' 

5 (wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 5 
alkyl group containing 1 — 4 carbon atoms preferably a methyl or ethyl group) to pro- 
duce a compound of formula 




and if desired hydrolysing said last-mentioned compound to the corresponding free 
10 acid. 

The conversion of the compound of formula IV to its alkali metal derivative may 
be carried out in conventional manner, by reaction with an alkali metal or alkali metal 
derivative such as an alkali metal amide, alkali metal hydride, an alkali 
metal alcoholate or a suitable alkali metal organometallic compound; generally it is 

15 convenient to form the sodium derivative of the compound of formula IV. The conver- 
sion is conveniently effected in an organic solvent, for example dimethyl formamide. 

Hydrolysis of the esters of formula V may be carried out for example under basic 
conditions using for example potassium hydroxide or sodium hydroxide conveniently 
in an organic solvent such as an alkanoL 

20 The compound of formula IV (as defined above) may be prepared for example, 

by acylating 2-methyl-6-ethylindole of formula 




with a compound of formula 



a nzn) 



(wherein the groups Alk, which may be the same or different, each represents an alkyl 25 
group). This reaction is effected under conditions suitable for effecting reactions of 
die Vilsmeier-Haack type, for example in the presence of phosphorus oxychloride, 
phosgene, or thionyl chloride. The resulting complex is hydrolysed under basic condi- 
tions to produce the compound of formula IV. The basic conditions in the last- 
mentioned reaction are preferably provided by a strong inorganic base such as sodium 30 
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•or potassium hydroxide, and the hydrolysis is advantageously effected in the presence 
of an organic solvent such as alkanoL . ,. „ , „• „ f 

Thl compound of formula VII may be prepared by reacting Aalkylamine of 

formula >N— H (wherein Alk is as hereinbefore defined) with p-chlorobenzoyl 
Alk 

eM °Tte compound of formula VI may be prepared for example by cyclising a 
compound of formula 



nznn 



(wherein Alk is as hereinbefore defined), with a cyclisation agent such as boron tri- 
fluoride to produce the compound of formula VII. . 

The said compound of formula VIII employed in the last-mentioned process may 
be prepared for example by reducing a compound of formula 




jGl<< 



3Alk 
DAlk 



(IX) 



(wherein Alk is as hereinbefore defined) for example with an alkali metal borohydride 

^The^Tcom^of formula IX may be prepared for example by reacting a 
compound of formula 

^OAlk 
CH 

I ^OAlk 

(Wh X A ^oun h a«uM -Hfied in conventional 

manner, for^Sample by reaction with an appropriate alcohol advantageously in the 
oSSe of aTacid canilyst. The compound of formula II may also, if desired, be 
cSSed hue a salt thereof in conventional manner, for example, by reaction with an 

^TSSinTw a yet further feature of the present invention, we provide a process 
for thTprepStion of the compound of formula III (as defined above) and lower alkyl 
£e* thSfwhich comprises P converting 2-methyl-3-(p-fluoroben 2 oyl).6-ethyhndole, 

of formula 



0 // — ^ 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl 2-halo- 
propionate of formula 

CH 3 — CHHal' — COOAlk 

(wherein Hal' represents a halogen atom and Alk is as defined above) to produce a 
a compound of formula 



v * _ 
CH-COOAlk 

CH 3 

and if desired hydrolysing the last-mentioned compound to the corresponding free 
acid. 

Thus the last-mentioned process may, if desired, be carried out in an analogous 
10 manner to that employed for the conversion of the compound of formula IV into the 10 
compound of formula II. 

2-Methyl-3-(p-fluorobenzoyl)-6-chloroindole may be prepared for example, by 
acylating 2-methyl-6-chloroindole with N s N-dimethyl-p-fluoroben2amide. This reac- 
tion is effected under conditions suitable for effecting reactions of the Vilsmeier-Haack 
15 type for example in the presence of phosphorus oxychloride, thionyl chloride or phos- 15 
gene, and subsequently hydrolysing the resulting complex under basic conditions to 
produce 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole. 

The preparation of 2-methyl-3-</)-fluorobenzoyl)-6--chloroindole according to the 
last-mentioned process may be carried out in an analogous manner to that employed 
20 for the preparation of the compound of formula VI from the compund of formula VII. 20 
The compound of formula XI may be obtained in the form of a mixture of optical 
isomers thereof, in which case, it may, if desired, be resolved in conventional manner, 
e.g. by conversion into a salt thereof with an optically active base, followed by separa- 
tion of the diastereoisomeric compounds so produced and then acidification of the 
25 appropriate diastereomer to produce the desired optical isomer of the compound of 25 
formula XL 

The following Examples illustrate the present invention while the Preparations 
illustrate the preparation of starting materials employed in die process of the invention. 

Preparation: 2-methyl-6-ethylindole 

30 Stage A: dimethyl acetal of 2-(3-ethylphenyl-imino)-propionddehyde 30 
A mixture of 15g 3-ethylaniline, [described by P. M. Kochergin, Zltur. obskcker 
Khim., 27, 3204, fl957) and Chem. Abs., 52, 8987, (1958)], 15g of the dimethyl 
acetal of pyruvaldehyde an iodide crystal, and 150ml toluene are refluxed for 24 hours, 
the water formed being distilled off by azeotropy and separated by decantation. The 

35 toluene is removed by distillation under reduced pressure, the residues from the two 35 
operations are combined, and 38g of this are redistilled. 30g of the dimethyl acetal of 
^3-ethylphenyl-imino>propionaldehyde are obtained in the form of a clear yellow 
liquid boiling at 163°C under 25mm mercury. 

Analysis: C^H lfl NOo (221.29). 
40 Calculated: C% 70.55 H% 8.65 N% 6.33 40 

Found: 70.5 8.6 6.4 

Stage B: dimethyl acetal of 2-(3-ethylamlino)-propionaldehyde 

A mixture of 25.5g of the dimethyl acetal of 2-(3-ethylphenyl-imino)-propion- 
aldehyde, 800ml methanol, two drops of sodium hydroxide solution, and 13g sodium 
45 borohydride is boiled for two hours. The reaction mixture is poured into cold water, 45 
the mixture is extracted with ether, and the extract is dried over sodium sulphate and 
evaporated to dryness. 25 g of the residue are collected and redistilled under a pressure 
of 20 mm mercury. 18 g of the dimethyl acetal of 2-(3-ethylanilino)-propionaldehyde 
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20 



are obtained in the farm of a colourless bquid, soluble in conventional agaric solvents, 
but insoluble in water, boiling, under 20 mm mercury, at 164°C (yield 70 / c ). 

Analysis: C 1 iH»,N0 2 =223.31. 

Calculated: C% 69.92 H% 9.48 N% 6.27 
5 Found: ' 702 9.6 6.1 

StaS 17 C 2 gT^'dJnSyTlcSal of 2<3-emylamuno)-propionaldehydc and 130 ml 
benzene are mixed, the internal temperature is brought to between 5fC and 1 10 C, and 
a stream of boron trifluoride is passed through for two hours with stirring, followed Dy 
10 a stream of nitrogen for 30 minutes. 50 ml water are added, stirring is continued for 
10 15 minutes, and me mixture is separated by decantation. The benzene phase is washed 
with a 10°/ aqueous ammonia solution, dried over sodium sulphate, and evaporated 
to dryness. 15 g of the residue are collected and redistilled at a pressure of 1 mm 
mercury. 5g of crude product are obtained; this is recrystallized from petroleum eiher. 
15 3 g 2-memyl-6-ethylindole are obtained in the form of a solid product soluble in 
conventional organic solvents, but insoluble in water, melting at 68°C (yield 24 A). 

Analysis: C„H 13 N= 159.22 • 

Calculated: C% 82.97 H% 8.23 N% 8.80 
Found: 82.6 8.0 8.7 

20 Example 1: l^boxymemyl-2-methyl-3-p^lorobenzoyl-6-ethylindole. 

Stage A: 2-memyl-3-(p-chlorobenzoyl)-6-ethylindole H-su-in 
6 2 g N,N-dimethyl-p-chlorobenzamide (compound described m the Beilstem 
dictionary, 9, 341) are suspended in 2.5 ml phosphorus o^ff-, 2 - 8 ? V?S5Kl 
emylindde are added and the mixture is heated for 2 hours at 90°C. 50 ml of ^bodmg 

25 ethanol are added, then the reaction mixture is poured into hot water with sornng. 
The solution is cooled and brought to pH=10 by the addition of sodium hydroxide 
solution, then stirred for an hour at 0°C and filtered; the precipitate is ; washed .with 
ethanol, then ether. 3.5 g of crude 2-memyl-3-(p^lorobenz^1)-6^mylindole are 
obtained, melting at 210'C; this is recrystallised from ethanol. Thus 3.2 g of the pure 

30 compound are obtained in the form of colourless crystals, soluble m dichlorometnane, 
sparingly soluble in alcohols, but insoluble in water and ether; the melting point 
remains unchanged after recrystallization (yield 61%). 

Analysis: ^^,^=297.78.^ ^ ^ ^ q% n% 

35 Found: 72.7 5.2 11.7 4.8 

Stage B: l-rmemoxycarbonyl-memyl>2-memyI-3^pH:hlorobenzoyl)-6-emyto^ 

A solution of 3.2 g 2-memyl-3-(/>-chlorobenzoyl)-6-ethdindole in 50 ml dimetnyl- 
formamide is added to a suspension of 0.6 g of 50% sodium hydride in Vaseline oil 
(the word " Vaseline » is a registered Trade Mark) in 20 ml dimemylformamide; after 

An contact for one hour when the hvdrogen has been driven off, 1.7 g methyl chloracetate 40 
are added; the mixture is stirred for one night. The solvent is evaporated off and the 
residue is taken up in 100 ml water and filtered, washed with water and vacuum 
filtered. 5 g of the l-(memoxvcarbonyl-memyl)-2-memyl-3-(p^hlorobeiuoyl>6 
ethvlindole are collected and recrystallized from methanol. The compound is obtained 

45 in the form of yellow crystals, soluble in dichloromethane, sparingly soluble m alcohols, 45 
but insoluble in water, melting at 130°C (yield 63%). 

Analysis: C« 1 Ho r NC10,=369.84. _ , 

V Calculated: C% 6821 H% 5.44 Cl% 9.58 N% 3.79 
Found: 68.3 5.4 9.6 3.6 

e n Stage C: l^boxyTnethvI-2-memvl-3^p-chlorobenzoyl)-6-ethylindole 50 
A mixture of 2.2 g'l-rmemoxTCarbonyl-memyl)-2-memyl-3-(p^hlorobenzoyl>6- 
emylindole, 1.5 g potassium hydroxide, 100 ml methanol and 10 ml water are refluxed 
for one hour. The methanol is evaporated off and the residue is dissolved in 100 ml not 
water; die solution is treated with carbon and filtered; the filtrate is cooled and brought 
« to pH= 1 by the addition of hvdrochloric add, again filtered, and dried. 2 g of the 55 
55 crude comoound are collected (yield 95%); this is recrystallized from methanol. 1.2 g 
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l^ox^cthyl-2-me±yl.3-(^chlorobenzoyl>6-ethylindole are obtained in the form 

^LZhSr.TZ? - P ^ S °i uble * ^ ma, ' orit y of conTCI "ional organic solvents, 
sparingly soluble in ether and methanol, but insoluble in water, melting at 244°C 

Analysis: Q !I) H, 8 NC10:,=355.81 
5 Calculated: C% 67.55 H% 5.10 Cl% 9.96 N% 3.94 

Found: 67.2 5.1 9.7 3.7 

Example 2 ■ l<l-car^xye%l>2-memyl-3-(p-fluorobeii2oyl>6-chloroindole 

Stage A: 2-mediyl-3-(p-fluorobenzoyl)-6-chloroindole 
m », v 6 S N^-^Ayl-P-fluorobenzainide are dissolved, with agitation, in 1.5 ml 
10 phosphorus oxychlonde; 3 3 g 2-methyl-6<hloroindole are addedf and me\eaction 

mixture is heated at 80-90°C for 2 hours; 100 ml of boiling ethanol are added, and 
1 P°£" ""^water with agitation; the solution is cooled, brought to 

£L7 •♦ addition of sodium hydroxide solution, then agitated for 24 hours; the 

Prostate 1S and ^ed with ethanol. 4.2 g 2-me±yl-3<«-fluorobenzoyl)-6- 

15 chloromdoleareobtamed;misisiisedassuchmmefoUowingstege 

The compound appears in the form of a solid yellow product, soluble in dichloro- 

mediane, sparingly soluble m alcohols and ether, but insoluble in water, melting at 

Analysis: C 1C H 10 C1FNO=286.71 

£S atCd; C% H% I 51 Q % 1237 F % 6 ' 62 N% 4.89 

Found: 67.0 3.9 12.3 6.6 5.0 

The starting material, 2-methyl-6-chloroindole, is obtained according to the pro- 
cess described in British Patent No. 1,260,868. 

25 St3g L B: Methyl ^t^^y^-CP-fluorobenzoy^-e^oroindol-l-ylJ-propionate 

ester 25 

6.8 g of 2-memyl-3-(p-fluoroben2oyl>6<hloroindole, 20ml of dimethyl form- 
al 6 T H S ° f \ 50 X° so**™ h y dride suspension in oil, are mixed wim stirring. 
When the hydrogen has been completely driven off, the mixture is agitated for one 
% Sr^ni 0 ^ 6 . 4 m L° f methyl 2 -bromopropionate are added. The mixture is agitated 
30 for one night at ambient temperature, the solvent evaporated and the residue taken up 30 
™-i eir Wat ?' 1116 "^js extracted with dichloromethane, the extracts treated 

SSSSrf ^ ap ° ra - ed t0 dryneSS - 3 I of methyI 2-[2-methyl-3-(p-fluorobenzoyl)- 
6-chloromdol-l-yl] propionate ester are obtained which are used as such in the follow! 
mg stsge. 

35 ^ S product occu f s 111 * e form of 311 amorphous compound, soluble in the 35 

majority of conventional organic solvents, sparingly soluble in ethanol but insoluble in 

W3XCX. 

Stage C : l-a-carboxyemyl^-methyl-S-fp-fluorobenzoyl)^ chloroindole 

S 38 d f cn l >ed ^ 316 rcfluxed for 1 hour with 2.5 g potisiun? hydr- 40 

Z rJS^ » e *anoI and lO ml water. The methanol is evaporated off and Ae 

S fflSS "i^S UP m - 2 i?° water; ±e a£ » ueous " ^ated with carbon 

ShU&Zd dH^' 6 18 b 7 Ught , ^ ^ by 1116 of hydrochloric acid, 

45 S i?i ^ » 7 § of *c residue are recrystallized from a 1 : 1 water- 
45 alcohol mixture and the precipitate is washed with ethanol and then ether and dried 45 
mdtkg at l^C } y ^ 1 - 3 -0- fluorobenzo y 1 > 6 - c Woroindole are obtained. 

Analysis: C„Hi s Cl FN0 3 =359.78. 

50 Found: 63.6 4.3 10.1 5.5 4.0 50 

Pharmacological study of l-c^boxymemyl-2-memyl.3<ps^orobeiizoyl)-6-emylindole 
and Kl : carboxyemyl).2-me%l-3-(p-fluorobenzoyl).6-(±loromdo^ 
1) Antiinflammatory action 

55 ^JJlJ^^A 1 ** 1 °L D - Branceri > G. Azadian-Boulanger and R. Jequier, 

tf^T^ ri S? ^ ™™><*yn., 152, 15 (1954)]. It comprises adninistS 55 
mg to rats each weighing about 150 g, in a single injection, 1 mg of naphthoylhepar- 
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amine (NHA) under the plantar aponeurosis of a rear paw, this injection serving to 

^ Tta 'SSS^SS is administered orally, in aqueous suspension, one hour 
i. * T thf S£r taKm The inflammation is determined by plethysmometry 
Sfaa decSMeAyTo^me^S of the paw being measured irately 
STaSSoK * e irritating injection. The increase in 
naw between these two measurements represents the degree of inflammation/ ™e aver ^ 
STdeS^f inflammation of each group is expressed m absolute^ quantmes and^a 
percentage of that of control animals. Under these condmon^ the snndard d^w 
dosTwhich most adequately indicates quantitatively, the activity of a product is Jfte 
S!,,Le^e dose wSch decreases the degree of inflammation by 40% compared with 

was admin . 

istered in doses increasing from 5 to 100 mg/kg. . . 

2. l-(lK:arboxyemyl)-2-me4yl-3-^fluorobenzoyl)-6-chloromdole was admin- 
istered in doses increasing from 5 to 30 mg/kg. 

The results obtained are given in the f ollowing table : 
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Batches 


Doses 
administered 
(mg/kg) 


Increase in 
paw volume 
after 2 hours 


Degree of 
inflammation 
as percentage 
of that of 
controls 


1st test 
Controls 


0 


15.3 




1- carboxymethyl- 

2- methyl-3-(/H 
chlorobenzoyl)- 
6-ethylindole 


25 
100 


5.8 
3.6 


37 
24 


2nd test 
Controls 


0 


20.3 




1- carboxymethyl- 

2- methyl-3-(p- 
chlorobenzoyl)- 
6-ethylindole 


5 

15 
45 


10.9 
13.0 
6.4 


54 
64 
31 
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Batches 


Doses 
administered 
(mg/kg) 


Increase in 
paw volume 
after 2 hours 


Degree of 
inflamin fl tion 
as percentage 
of that of 
controls 


1st test 
Controls 


0 


14.5 




l-(l-carboxyethyl) 
-2-methyl-3-(/>- 
fluorobenzoyl)- 
6-chloroindole 


5 
15 


7.0 
8.6 


48 
59 


2nd test 
Controls 


0 


18.6 




l-(l-carboxyethyl) 
-2-methyl-3-(p- 
fluorobenzoyl)- 
6-chloroindole 


3 
9 


13.4 
6.1 


72 
33 
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On the basis of these results it can be seen that the products studied have signi- 
ficant anti-inflammatory activity. For the first product studied, the ED 4o is below 15 
mg/kg, and for the second product studied it is about 5 mg/kg. Under similar experi- 
mental conditions the ED 4o of aspirin is 30 — 60 mg/kg. 

2) Analgesic effect 

The test used is based on the observation by R. Koster et aL [Fed. Proc, 18, 412 
(1959)], that the intraperitoneal injection of acetic acid causes, in the mouse, char- 
acteristic repeated twisting and stretching movements which can last more than 6 
hours. Analgesics prevent or remove this syndrome, which can therefore be considered 
as the manifestation of a diffuse abdominal pain. 

A 0.6% aqueous acetic acid solution, to which 10% of gum Arabic has been 
added, is used. The dose which initiates tie syndrome under these conditions is 0.01 
ml/gj i.e. 60 mg/kg, of acetic acid. The analgesics are administered orally in an 
aqueous solution half an hour before the intraperitoneal injection of acetic add, the 
mice having been fasted since the day prior to the experiment. For each dose and for 
the controls which are compulsory in each test, one more groups of 5 animals are 
used. The stretching movements of each mouse are observed and counted, then 
summed by groups of 5 during an observation period of 15 minutes, starting from the 
moment of injection of acetic acid. 

In the case of l-(l-^rboxyethyl)-2-methyl-3-(p-fluorobenzoyl)-6-chlorindole, the 
compound was administered in doses of 2, 5, 10, 20, 50, and 100 mg/kg. 

The following table gives the results obtained : 
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Product 


Doses 
(mg/gk) 


Stretching movements as a 
percentage oi tne conirois 


1 -carboxymethy 1- 
2-methyl-3-(p- 
chlorobenzoyl)- 
6-ethylindole 


5 
10 
20 
50 


93 
61 
28 
23 


1- (l-carboxyethyl)- 

2- methyI-3-(/>- 
fluorobenzoyl> 
6-chloroindole 


2 
5 
10 
20 
50 
100 


96 
76 
51 
24 
23 
16 



15 



20 



These results show that the ED S0 of the first product studied is about 15 mg/kg, 
and that of the second product studied is about 10 mgAg. Under similar conditions, 
the ED 50 of aspirin is 160 mg/kg. 

3) Research into possible ulcerogenic activity . , , n . • . 

The ulcerogenic activity was determined by a test devised by Boissier et <d., 

THer vt£'iS2^ weighing 120-140 g are fasted for 24 hours before the start 
of the^£imSt The proS to be studfed are administered in aqueous suspension 
Sy o^SSf afa volume of 0.4 ml per 100 g weight of annual, and [at : mcreaang 
5L«; The animals are killed 7 hours after ihe treatment (31 hours after the start of 
fSgXd tnTtin^cnfare removed. The size of the ulcerous lesions is estimated 
freSh^toma?h, taking account of their number and their dimensions, according to 
an arbitrary scale from 0^3. 

The following results are obtained: 
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Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-carboxymethyl-2- 
methyl-3-(/>-chloro- 
benzoyl)-6-ethy!indole 


200 


0.3 




Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-(l-carboxyethyl>2- 

methyl-3-(/>-fluorobenz- 

oyl)-6-chloroindole 


20 
60 


0.38 
1.13 



25 



Thus the first compound studied shows no ulcerogenic activity at the high dose of 

200 UndS'the same experimental conditions, indomethacine causes medium ulcera- 
tions (value shown as 1), at doses of 10 mg/kg. 



25 
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Additional tests on Kl^arboxyethyI).2-mediyl-3Kp-finoroben2oyl>6KMoroindole 
4) Arthritis test using an adjuvant 

Injection of the complete Freund adjuvant (mycobacteria and mineral oil) into 
the rear paw of a rat causes : 

,i 1* t. Ra ? id a PP earai K* of a krge inflammatory lesion of the injected paw which is 5 
called the primary lesion (or arthritis). 

2. The appearance, after a latency time of about 15 days, of an inflammato ry 
lesion in the non-injected rear paw and sometimes also the front paws and tail: these 
lesions are called " secondary arthritis 

Male rats each weighing 130—150 g are injected via the intraplantar route with 10 
0.1 ml of sterilised adjuvant, " formula No. 4 " (Af. butyricum 6 mg/ml in Bayol 55 : 
vaseline oil) Starting from the moment of injection (day 0), the animals receive the 
product studied incorporated in their diet for 17 days (the controls receive the adjuvant 

The animals are weigjied on the day of injection and again after 10 and 17 days 15 
After 8 days and until 17 days have elapsed, an aqueous solution of 1 g/1 of tetra- 
cycline^ hydrochlonde is administered orally. After 17 days the volume of the non- 
lnjected paw is measured by means of a plethysmometer and the serous 2M o-gly- 
coprotein is estimated (this glycoprotein is absent in the normal adult rat but appears 
in certain pathological conditions such as inflammation). 20 

The results obtained are given in the following table: 



10 



15 



20 



Batches 


Doses 
(mgAg) 


Volume of the 
non-injected 
paw on day 17 


Quantity of 
2M a-glyco- 
protein 


Controls 


0 


63.8 


8.20 


Studied product 


30 


31.3 


4.66 


Controls 


0 


53.0 


6.08 


Studied product 


1 


47.4 


4.91 




5 


37.2 


2.58 



. These results show that the studied product has a significant anti-inflammatory 
activity at a dose of 5 mg/kg and that, at this dose, it decreases die serous « 2M elv- 
25 coprotem level by about 55% 25 

5) Erythema test using ultra-violet rays 

This test is performed on guinea-pigs each weighing 600—900 g according to 
either of the methods of Winder [Arch Int PharmacodyrL 116, 261 (1958)1 
and Adams [/. Pharm. Pharmacol, 12, 251 (I960)]. The product is administered to 
the animals orally in aqueous suspension one hour before the animals are exposed to 30 
ultra-violet rays. 

Irradiation takes place for 2 minutes, at a distance of 20 cm on three previously 
depilated skin areas and the erythema level, evaluated 2 hours after this irradiation, is 
indicated on an arbitrary scale of magnitude between 0 and 3. 

The erythema level of the treated animals is expressed as a percentage of that of 35 
^nt° n subjected to the irradiation after receiving only the dispersing 

The HlH^boxyethyl)-2-me^ was admin „ 

istered orally m doses of 20 and 60 mg/kg. 
40 The results obtained are given in the following table : 40 



30 



35 



Batches 


Administered 
doses (mg/kg) 


Erythema 
level [v — $ ) 


Erythema 

compared with 
controls) 


Controls 


0 


2.30 


100 


Product studied 


20 


1.80 


78 


Controls 


0 


2.70 


100 


Product studied 


60 


0.70 


26 
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These results show that the dose which decreases ^an^ation by»% gjEU 
is about 35 mg/kg. Under the same conditions the ED 50 of aspirin is between 

100 mg/kg. 

WHAT WE CLAIM IS : — 
1, The compound of formula 



CH 3 CH 2 




(in 



and physiologically acceptable base salts and esters thereof. 

and P n >*y memyl J a of ^ compound of formula II as defined 

3. The compound of formula 



in claim 1. 



10 



15 




(HI) 



4. Physiologically acceptable base salts and esters of the compound denned in 

dai V' A nrocess for the preparation of the compound of formula II (as defined in 
claim 1) JagH* # S^ereof which comprises converting 2-metbyl-3-(p- 
chlorobenzoyl)-6-ethylindole, of formula 



15 




(32) 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl halo- 
acetate of formula 

Hal— CH^-COOAlk' 

(wherein Hal represents a chlorine, bromine or an iodine atom and Alk* represents an 

alkyl group containing 1—4 carbon atoms) to produce a compound of formula 5 




C^COOAlk 1 

(wherein Alk' is as defined above) and if desired hydrolysing the last-mentioned com- 
pound to the corresponding acid. 

6. A process as claimed in claim 5 wherein conversion of the compound of 
formula IV to its alkali metal derivative is carried out by reaction with an alkali metal 10 
amide, alkali metal hydride, an alkali metal alcoholate or a suitable alkali metal oreano- 
metallic compound. 

7. A process as claimed in claim 5 or claim 6 wherein the conversion of the 
compound of formula IV to its alkali metal derivative is effected in an organic solvent 
formamide Pr ° CeSS 83 dauned cIaim 7 wherein the organic solvent is dimethyl 15 



tc , A P r ? cess ?s claimed in any of claims 5—8 wherein hydrolysis of the esters 
of formula V is earned out under basic conditions in the presence of an organic solvent. 

10. A process as claimed in claim 9 wherein the organic solvent, as defined in 
claim 9, comprises an alkanol. 

, * L A Process as claimed in any of claims 5—10 wherein the compound of 
f ormuh! m claun 5 ) is V Te P*™d by acylating 2-methyl-6-ethylindole of 



20 




with a compound of formula 




(YE) 



(wherein the groups Alk, which may be the same or different, each represent an alkyl 
group) and subsequently hydrolysing the complex resulting from the reaction under 
basic conditions to produce the compound of formula IV. 

12. A process as claimed in claim 11 wherein the acylation is effected in the 30 
presence of phosphorus oxychloride, phosgene, or thionyl chloride. 

13. A process as claimed in either of claims 11 and 12 wherein the hydrolysis is 
carried out in die presence of a strong inorganic base. 

14. A process s claimed in claim 13 wherein the strong inorganic base is 
sodium or potassium hydroxide. 35 

15. A process as claimed in any of claims 11 to 14 wherein the hydrolysis is 
effected in the presence of an organic solvent. 

16. A process as claimed in claim 15 wherein the organic solvent comprises an 
alkanol. 

17. A process as claimed in any of claims 11 to 16 wherein the compound of 40 
formula VI (as defined in claim 11) is prepared by cyclising a compound of formula 



-O-Alk 

-Aik rznrj 

C 2 H 5 ^NhT ^CH 3 



(wherein Alk is as defined in claim 11) wi* a cyclization agent to produce the com- 
pounds ^aVI^ fa ^ J? wherein:£he cyclizati o n agent is boron tri- 

flU ° r ?f A process as claimed in claim 17 or claim 18 wherein the compound of 
formula VIII is prepared by reducing a compound of formula 

XX 



^OAlk 

CH3 



(wae^Mc^^ed^ll^ ^ ^ rf ^ compound of 10 

«-£ J 5 Etc^^^S^ of the compound of 

™ A %f^^«ZnT!?*Ls 19 to 21 wherein the compound of ^ 
15 formula IX is prepared by reacting a compound of formula 





(Wh T ^JJ^itSi^SS^ compound of formula II (as 
de&t in cSIJwherS fLe'said compound of formula II is estenfied to produce ^ 

20 the d^ired ^. wherein esterification is effected by react- 

ing mecompSS Tof %SZ Tl with an appropriate alcohol in the presence of an acid , 

^25 A process for the preparation of salts of the compound of formula II (as 
25 defined' in data I) wherein ^ie said compound of formula II is converted into the 2o 
desired salt ^ fa claim 25 where in die conversion is effected by 

reacrine the compound of formula II with the appropriate base 

^ A process for the preparation of the compound of formula III (as defined m 
30 claim 3) and Q_ 8 alkyl estra thereof which comprises converting 2-methyl-3-(?-fluoro- 30 
benzoy^-e-ethylindole, of formula 

CH3 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl 2-halo- 
propionate of formula 

CH 3 — CHHaT — COOAlk 

(wherein Hal' represents a halogen atom and Alk is as defined in claim 11) to produce 
a compound of formula 




(XO 



and if desired hydrolysing the last-mentioned compound to the corresponding free acid. 

28. A process as claimed in claim 27 wherein the 2-methyl-3-(p-fluorobenzoyl)- 
6-chloroindole is prepared by acylating 2-methyl-6-chloroindole with N,N-dimethyl-./>- 
fluorobenzamide and subsequently hydrolysing the resulting complex under basic con- 10 
ditions to produce 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole. 

29. A process as claimed in claim 28 wherein the acylation is effected in the 
presence of phosphorus oxychloride, thionyl chloride, or phosgene. 

30. A process as claimed in claim 28 or claim 29 wherein the said hydrolysis is 
effected under the conditions defined in any of claims 11 to 16. 15 

31. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described. 

32. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described with reference to 
Example 1. 20 

33. A process for preparing the compound of formula III (as defined in rlqim 
3) substantially as herein described. 

34. A process for preparing the compound of formula III (as defined in claim 
3) substantially as herein described with reference to Example 2. 

35. The compound of formula II and salts and esters thereof (as defined in 25 
claim 1) wherever prepared by a process as claimed in any of claims 5—26, 31 or 32. 

36. The compound of formula II (as defined in claim 3) whenever prepared by 
a process as claimed in any of claims 27—30, 33 or 34. 

37. Pharmaceutical compositions comprising, as active ingredient, the com- 
pound of formula II (as defined in claim 1) and/or a physiologically acceptable base 30 
salt or esters thereof, together with at least one pharmaceutical carrier or excipient 

38. Pharmaceutical compositions comprising as active ingredient, the compound 
of formula III (as defined in claim 3) together with at least one pharmaceutical carrier 
or excipient. 

39. Compositions as claimed in claim 37 or claim 38 presented in a form suit- 35 
able for oral, transcutaneous, rectal, or topical administration. 

40. Compositions as claimed in any of claims 37 to 39 in the form of injectable 
solutions, injectable suspensions, tablets, coated tablets, capsules, suppositories, oint- 
ments, creams or powders for topical application. 

41. Compositions as claimed in claim 37 substantially as herein described. 40 
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